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i wherein R is as previously described, 
to yield 6-chloro-a-methyl-carbazole-2-acetic acid. 



^ ~" Detailed Description of the Invention 

The invention relates to a process for the preparation of 6-chloro-a -methyl- 
carbazole-2-acetic acid, which is known for its pharmaceutical properties. 



6-Chloro- a-methyl-carbazole-2-acetic acid has been prepared by treating 6 t - 
chloro-ot -methyl-l,2,3,4-tetrahydrocarbazole-2-acetic acid ethyl ester with an aromati- 
zing agent, such as, p-chloranil and subsequently hydrolyzing the resulting 6-chloro- a- 
methyl-carbazole-2-acetic acid ethyl ester. A disadvantage of this known process is the 
use of aromatizing agents such as p-chloranil which lead to the formation of undesired 
by-products, especially of chlorine-containing by-products which are difficult to use. 
Another disadvantage of this process comprises the fact that the aromatizing agent 
cannot be removed directly and can be regenerated only in an expensive manner. 



23 !i 



2k 



25 ■■ 

26 j! 

fi 

i \ 

27 \\ 



i 

r 

2 
3 

5 :; 

6 
7 
8 

9 - : 
10 
11 
12 

13 : 

4:! 

15 ; 

16 '.; 

17 ;! 

i! 

18 : ; 

19 

20 !! 

! i 

21 ll 

w 

22 j| 

23 :| 

1 : 

2^ !! 

ii 

25 i| 

!' 

26 ! ! 

27 l! 



v In accordance with the invention, there is provided a process by which 6-chloro- 
a -methyl-carbazole-2-acetic acid can be prepared in high yield and without the afore- 
mentioned disadvantages. The process provided by the present invention comprises 
aromatizing a compound of the formula 




I wherein R is lower alkyl, 
by treatment with chlorine and hydrolyzing and decarboxylating the resulting compound 
of the formula 
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wherein R is as previously described. 
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1 v The lower alkyl group denoted by R in formulas I and II hereinbefore can be 

2 branched-chain or, preferably, straight-chain. Examples of such lower alkyl groups are 

3 ; methyl, ethyl, propyl, isopropyl, butyl, and the like; methyl and especially ethyl are 
* !' preferred. 

5 ; 

6 The aromatization of a compound of formula I is conveniently carried out in an 

7 aprotic solvent such as toluene, methylene chloride or ethylene chloride, preferably 
S toluene, at an elevated temperature, especially up to the reflux temperature of the 
9 : mixture, while slowly adding chlorine. Preferably, chlorine is added within about 2 to 8 

10 : hours, preferably over a period of about 4 hours. When methylene chloride is used as 

11 r the solvent the aromatization is conveniently carried out at about 40° C. and when 

12 toluene is used as the solvent the aromatization is conveniently carried out at a 

13 * temperature in the range of from about 50° C. to the reflux temperature of the mixture, 

14 (! preferably at about 75° C. 
15 

16 The compound of formula II can be isolated from the mixture in a known manner, 

17 for example, by crystallization, or can be subjected in situ to the subsequent step of the 

■ i 

18 ij process. 

19 I; 

i; 

20 i; The hydrolysis and decarboxylation of a compound of formula II can be carried 

21 ij out simultaneously in a known manner by treatment with acids, for example, by means 

22 ,j of glacial acetic acid in the presence of a hydrohalic acid, such as, hydrochloric acid. 

23 ii 

I' 
t : 

2U ii The process provided by the present invention can be carried out batchwise or, 

25 \[ preferably, continuously. 

26 ij 

27 !; 

j; 

ij 

Ij 

:| 

i: 



i ;! 

2 :: 

3 

* " : 

5 

6 

7 

8 

9 | 

IP ^ 



The starting materials of formula I can be obtained by reacting an a -methyl-3- 
oxocyclohexane-malonic acid diUower alkyl) ester of the formula 
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< wherein R is as previously described, 
with p-chlorophenylhydrazine, conveniently in an inert organic solvent, for example, an 
alkanol, such as, ethanol, at a temperature in the range of from about 25° C. to 100° C, 
preferably at room temperature. 

\ • v y The Examples which follow further illustrate the invention. All temperatures are 
stated in degrees Centigrade, unless otherwise mentioned. 
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1 k Example 1 

^ 2 ., Preparation of 6-chloro-g -methyl-carbazole-2-acetic acid 

3 ' | 2.5 Kg. of (6K;hlo^-l ) 2 ) 3,4-tetrahydro-2-carbazolyl)-methyl-malonic acid diethyl 

4 ester are introduced into a 100 liter reaction vessel and 75 liters of toluene are added. 

5 : The mixture is heated to 75° C. with stirring and the vessel is evacuated to -0.6 bar. 

6 . 940 G. of chlorine gas are passed in slowly within 4 hours. 
7 

8 The solution is cooled to 20° C. 10 Liters of deionized water are added. The pH 

9 of the aqueous phase is adjusted to 8-9 with 1.25 kg. of sodium bicarbonate and the 

10 ! aqueous phase is separated. 10 Liters of deionized water are added to the toluene phase, 

11 ii the mixture is stirred and the aqueous phase is separated. The combined aqueous phases 

12 : l are extracted with 15 liters of methylene chloride. The methylene chloride phase is 

13 j evaporated in vacuo, the toluene phase is added and the mixture is concentrated to a 

14 r volume of 5 liters in vacuo. It is then cooled to 0°C. and stirred at this temperature 

15 '•» overnight. The product is removed by filtration under suction and washed with 1 liter of 

16 toluene. After drying overnight in vacuo at 60° C, there are-obtained 2.1 kg. (85% of 

17 theory) of (6-chloro-2-carbazolyl)-methyl-malonic acid diethyl ester having a melting 

18 ii point of 134° -136° C. 

19 ;! 

20 The mother liquors from several batches are concentrated to 1/10 of their 

21 :; volume. After crystallization, there are obtained an additional 170 g. (6.8 %) of product 

ii 

22 |! per batch. 

I! 

23 ; ; 
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1 A mixture of 247 g. of (6-chloro-2-carbazolyl)-methyl-malonic acid diethyl ester, 

2 = 1.9 liters of glacial acetic acid and 1.9 liters of 6N hydrochloric acid is heated under 

3 . reflux overnight with stirring and the resulting black solution is cooled to room 

4 ;• temperature. The solid formed is removed by filtration, washed with acetic acid/water 

5 ;i (1:1) and water and then dried. The 192 g. of crude 6-chloro-ct-methyl-carbazole-2- 

6 acetic acid obtained are dissolved in 1.2 liters of IN potassium hydroxide, the solution is 

7 extracted with four 300 ml. portions of diethyl ether and acidified by the addition of 100 

8 ml. of concentrated hydrochloric acid while cooling in an ice-bath under nitrogen. The 

9 ■; mixture is stirred for 15 minutes, the precipitated solid is removed by filtration, washed 

10 with water and dried. 167.7 G. of product are obtained. The last purification is carried 

11 " out by crystallization from 4.7 liters of boiling 1,2-dichloroethane with 8.0 g. of active 

12 carbon. The solution is cooled overnight, the crystals are removed by filtration, washed 

13 : : with dichloroethane and dried. There are obtained 103.8 g. (57.3% of theory) of almost 

14 . white 6-chloro- crmethyl-carbazole-2-acetic acid having a melting point of 198.5°- 

15 : : 201°C. 

16 ; ; 

17 !; The (6-chloro-l,2,3,4-tetrahydro-2-carbazolyl)-methyl-malonic acid diethyl ester 

18 : ! used as the starting material can be prepared as follows: 

t! 
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1 |; v' 2.5 G. of sodium are added to 325 ml. of ethanol, the solution is treated within 5 

2 : minutes with 200 g. of methyl-malonic acid diethyl ester and the mixture is stirred for 1 

i 

3 hour. A solution of 100 g. of 2-cyclohexan-l-one in 130 ml. of ethanol is then added 

4 '- within a one hour period. The resulting mixture is stirred overnight. After the addition 

5 of 20 ml. of acetic acid, the mixture is evaporated, the resulting oil is dissolved in 1.31 

6 * liters of diethyl ether and the solution is washed with water. The ethereal solution is 

7 dried, filtered and again dried. Thereafter, the ether is removed under reduced pressure 

8 and the residual oil is distilled in vacuo. There are obtained 211.5 g. (75.4% of theory) of 

9 : . ,a -methyl-3-oxocyclohexane-malonic acid diethyl ester having a boiling point of 129°- 

10 '.: 130°C/0.2. 

11 ;! 

12 A mixture of 100 g. of a-methyl-3-oxocyclohexane-malonic acid diethyl ester, 

13 66. 3g. of p-chlorophenyl-hydrazine hydrochloride and 300 ml. of ethanol is stirred for 1.5 

14 ; hours and then heated under reflux for 1.5 hours. The mixture is left to stand at room 

:! 

15 temperature overnight. Then, it is cooled in an ice-bath and the crystals are removed 

* : i 

16 \ by filtration. The filter cake is dried, washed with ice-cold ethanol and then with 

17 !; hexane/ethanol (1:1) and dried. The 91.7 g. of solid obtained are stirred with 50 ml. of 

r, 

18 i! water in an ice-bath under nitrogen, filtered, washed with water and dried. There are 

19 ;j obtained 78.8 g. (56.5% of theory) of (6-chloro-l,2,3,4-tetrahydro-2-carbazolyl)-methyl- 

20 malonic acid diethyl ester having a melting point of 129° -130° C. 
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